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(57) Inaninsectpestattraction lighting system which
irradiates a field with attraction light for attracting insect
pests to keep the insect pests away from a plant, an effect
of protection against diurnal insect pests is improved. An
insect pest attraction lighting system 1 includes: a setting
unit 2 which sets, as an operating time zone, an arbitrary
time zone during nighttime; an artificial sunlight source
unit 3which irradiates the entirety of an interior of a plastic
greenhouse H1 with artificial sunlight which does not in-
clude wavelength components of 500 to 600 nm, in the
operating time zone; and an attraction light source unit
4 which irradiates a portion of the interior of the plastic

FIG. 1A ;

greenhouse H1 with attraction light in the operating time
zone. The irradiation of the artificial sunlight during night-
time increases the activity of diurnal insect pests B1, and
the attraction light attracts the activity-increased diurnal
insect pests B1, whereby the activity-increased diurnal
insect pests B1 can be kept away from plants P1. Thus,
protection against the diurnal insect pests B1 can posi-
tively be provided. In addition, since the artificial sunlight
does not include light in a wavelength range of 500 to
600 nm which is reflected by the plants P1, it is made
difficult for the diurnal insect pests B1 to visually recog-
nize the plants P1, and therefore, an effect of protection
against insects is enhanced further.
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Description
TECHNICAL FIELD

[0001] The present invention relates to an insect pest
attraction lighting method and an insect pest attraction
lighting system which irradiate a field with attraction light
for attracting insect pests to keep the insect pests away
from plants.

BACKGROUND ART

[0002] Conventionally, a plant cultivation/storage ap-
paratus has been known in which, in a space for cultivat-
ing plants, a light source which emits light for prompting
cultivation of plants is periodically turned on or off, and
an attraction light source unit is turned on to emit attrac-
tion light for a predetermined time period after the light
source is turned off, thereby attracting insect pests to
keep the insect pests away from plants (e.g., see Patent
Document 1).

[0003] However, when attraction-target insect pests
arediurnalinsect pests, diurnalinsect pests are notactive
while the light source for plant cultivation is turned off,
namely, during the dark period of photoperiod. Thus, in
the plant cultivation/storage apparatus, even when the
attraction lightis emitted during the dark period to attempt
to keep the insect pests away from plants, the insect
pests often stay at or around the plants, and it is difficult
to obtain a sufficient effect of protection against diurnal
insect pests.

[0004] Accordingly, an insect pest-controlling method
has been known in which, during the dark period, activity
suppression light which suppresses the activity of noc-
turnal insect pests but increases the activity of diurnal
insect pests is emitted, and attraction light is used to at-
tract the activity-increased diurnal insect pests to keep
the activity-increased diurnal insect pests away from
plants (e.g., see Patent Document 2). In this insect pest-
controlling method, the activity suppression light has a
wavelength of 500 to 700 [nm], and the attraction light
has a wavelength of 300 to 450 [nm].

[0005] However, in the above insect pest-controlling
method, the activity suppression light includes light hav-
ing wavelength components of 500 to 600 [nm] which is
likely to be reflected by leaves of plants. Thus, even dur-
ing the dark period, diurnal insect pests can visually rec-
ognize the leaves of the plants due to the activity sup-
pression light, and hence damage by the diurnal insect
pests may occur.

PRIOR ART DOCUMENTS
PATENT DOCUMENTS
[0006]

Patent Document 1: Japanese Laid-Open Patent
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Publication No. 2004-81100
Patent Document 2: Japanese Laid-Open Patent
Publication No. 2005-151868

DISCLOSURE OF THE INVENTION
PROBLEMS TO BE SOLVED BY THE INVENTION

[0007] The present invention has been made to solve
the conventional problems described above, and it is an
object of the present invention to provide an insect pest
attraction lighting method and an insect pest attraction
lighting system which allow an effect of protection against
diurnal insect pests to be improved.

MEANS TO SOLVE THE PROBLEMS

[0008] In order to attain the object described above,
the present invention provides an insect pest attraction
lighting method for irradiating a field with attraction light
for attracting insect pests to keep the insect pests away
from a plant, the insect pest attraction lighting method
comprising:

a setting step of setting, as an operating time zone,
an arbitrary time zone within a time zone during
which the field is not exposed to natural light; and
a light irradiation step of irradiating an entirety of the
field with artificial sunlight which does not include
wavelength components of 500 to 600 nm, in the
operating time zone set by the setting step, and ir-
radiating a portion of the field with the attraction light
in the operating time zone set by the setting step
while causing the attraction light to have a peakin a
wavelength range of 280 to 700 nm.

[0009] Preferably, the attraction light has a peak wave-
length in a wavelength range of 500 to 600 nm.

[0010] Preferably, aradiation energy sum of the attrac-
tionlightin awavelength range of 500 to 600 nm is greater
than a radiation energy sum thereof in another wave-
length range.

[0011] Preferably, the attraction light has a peak wave-
length in a wavelength range of 280 to 380 nm.

[0012] Preferably, aradiation energy sum of the attrac-
tionlightin awavelength range of 280to 380 nm is greater
than a radiation energy sum thereof in another wave-
length range.

[0013] Preferably, the artificial sunlight has a peak
wavelength in a wavelength range of 400 to 500 nm.
[0014] Preferably, a radiation energy sum of the artifi-
cial sunlight in a wavelength range of 400 to 500 nm is
greater than a radiation energy sum thereof in another
wavelength range.

[0015] Preferably, the setting sep sets, as an operating
time zone, an entirety of the time zone during which the
field is not exposed to natural light.

[0016] Preferably, the setting sep sets, as an operating



3 EP 2 471 358 A1 4

time zone, an arbitrary time zone which ends at a sunrise
time, within the time zone during which the field is not
exposed to natural light.

[0017] Preferably, the setting sep sets, as an operating
time zone, an arbitrary time zone which starts at a sunset
time, within the time zone during which the field is not
exposed to natural light.

[0018] The present invention provides an insect pest
attraction lighting system which is installed in a field and
emits attraction light for attracting insect pests to keep
the insect pests away from a plant, the insect pest attrac-
tion lighting system comprising:

a setting unit which sets, as an operating time zone,
an arbitrary time zone within a time zone during
which the field is not exposed to natural light;

an artificial sunlight source unit which irradiates an
entirety of the field with artificial sunlight which does
not include wavelength components of 500 to 600
nm, in the operating time zone set by the setting unit;
and

an attraction light source unit which irradiates a por-
tion of the field with the attraction lightin the operating
time zone set by the setting unit while causing the
attraction light to have a peak in a wavelength range
of 280 to 700 nm.

[0019] Preferably, the attraction light has a peak wave-
length in a wavelength range of 500 to 600 nm.

[0020] Preferably, aradiation energy sum of the attrac-
tion lightin awavelength range of 500 to 600 nmis greater
than a radiation energy sum thereof in another wave-
length range.

[0021] Preferably, the attraction light has a peak wave-
length in a wavelength range of 280 to 380 nm.

[0022] Preferably, aradiation energy sum of the attrac-
tion lightin awavelength range of 280 to 380 nmis greater
than a radiation energy sum thereof in another wave-
length range.

[0023] Preferably, the artificial sunlight has a peak
wavelength in a wavelength range of 400 to 500 nm.
[0024] Preferably, a radiation energy sum of the artifi-
cial sunlight in a wavelength range of 400 to 500 nm is
greater than a radiation energy sum thereof in another
wavelength range.

[0025] Preferably, the setting unit sets, as an operating
time zone, an entirety of the time zone during which the
field is not exposed to natural light.

[0026] Preferably, the setting unit sets, as an operating
time zone, an arbitrary time zone which ends at a sunrise
time, within the time zone during which the field is not
exposed to natural light.

[0027] Preferably, the setting unit sets, as an operating
time zone, an arbitrary time zone which starts at a sunset
time, within the time zone during which the field is not
exposed to natural light.
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EFFECT OF THE INVENTION

[0028] According to the present invention, the irradia-
tion of the artificial sunlight increases the activity of diur-
nal insect pests, and the attraction light attracts the ac-
tivity-increased diurnal insect pests, whereby the activity-
increased diurnal insect pests can be kept away from
plants. In addition, since the artificial sunlight does not
include the light in the wavelength range of 500 to 600
nm which is reflected by the plants, it is made difficult for
the diurnal insect pests to visually recognize the plants,
and an effect of protection against insects is enhanced
further. Moreover, since the attraction light has a peak in
the wavelength range of 280 to 700 nm in which the di-
urnal insect pests have sensitivity, the diurnal insect
pests can assuredly be caused to sense the attraction
lightand can assuredly be attracted by the attraction light.

BRIEF DESCRIPTION OF THE DRAWINGS
[0029]

[FIG. 1] FIG. 1A is a perspective view showing the
configuration of an insect pest attraction lighting sys-
tem according to an embodiment of the present in-
vention and FIG. 1B is an electrical block diagram
of the system.

[FIG. 2] FIG. 2 is a perspective view of an artificial
sunlight source unit of the system.

[FIG. 3] FIG. 3 is a diagram showing the spectral
transmittance of a cover of the artificial sunlight
source unit.

[FIG. 4] FIG. 4A is a front view of an attraction light
source unit of the system and FIG. 4B is a side view
of the attraction light source unit.

[FIG. 5] FIG. 5 is a diagram showing the spectral
relative sensitivity of diurnal insect pests and the
spectral reflectances of leaves of plants.

[FIG. 6] FIG. 6 is a flowchart of an insect pest attrac-
tion lighting process by a setting unit of the system.
[FIG. 7] FIG. 7A is a time chart showing a specific
example of the insect pest attraction lighting process
inalong day period and FIG. 7B is a time chart show-
ing a specific example of the insect pest attraction
lighting process in a short day period.

[FIG. 8] FIG. 8 is a perspective view showing the
configuration of an insect pest attraction lighting sys-
tem according to a first modification of the embodi-
ment.

[FIG. 9] FIG. 9A is a perspective view of an attraction
light source unit of the system and FIG. 9B is a cross-
sectional view of the attraction light source unit.
[FIG. 10] FIG. 10 is a flowchart of an insect pest
attraction lighting process in a second modification
of the embodiment.

[FIG. 11] FIG. 11Ais a time chart of the process and
FIG. 11B is a diagram showing an insect trapping
efficiency during the process.
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[FIG. 12] FIG. 12 is a plan view showing an experi-
ment environment for measuring insect trapping per-
formance during the process.

[FIG. 13] FIG. 13 is a diagram showing a result of
the experiment.

[FIG. 14] FIG. 14 is a flowchart of an insect pest
attraction lighting process in a third modification of
the embodiment.

[FIG. 15] FIG. 15A is a time chart of the process,
FIG. 15B is a diagram showing change in activity
rhythm of insect pests which is caused by the proc-
ess, and FIG. 15C is a diagram showing an insect
trapping efficiency during the process.

[FIG. 16] FIG. 16 is a flowchart of an insect pest
attraction lighting process in a fourth modification of
the embodiment.

[FIG. 17] FIG. 17A is a time chart of the process,
FIG. 17B is a diagram showing change in activity
rhythm of insect pests which is caused by the proc-
ess, and FIG. 17C is a diagram showing an insect
trapping efficiency during the process.

DESCRIPTION OF THE PREFERRED EMBODI-
MENTS

[0030] Hereinafter, an insect pest attraction lighting
method and an insect pest attraction lighting system ac-
cording to an embodiment of the present invention will
be described with reference to the drawings. FIGS. 1A
and 1B show the configuration of the insect pest attraction
lighting system (hereinafter, referred to as lighting sys-
tem) according to the present embodiment. The lighting
system 1 is a lighting system which is installed in a plastic
greenhouse H1 (field) and emits attraction light for at-
tracting diurnal insect pests (hereinafter, referred to as
insect pests) B1 to keep the insect pests B1 away from
plants P1.

[0031] The lighting system 1 includes a setting unit 2
which sets, as an operating time zone, an arbitrary time
zone within a time zone during which an interior of the
plastic greenhouse H1 is not exposed to natural light,
and artificial sunlight source units 3 and attraction light
source units 4 which emit light in the operating time zone
that is set by the setting unit 2. The artificial sunlight
source units 3 irradiate the entirety of the interior of the
plastic greenhouse H1 with artificial sunlight in the oper-
ating time zone that is set by the setting unit 2, and the
attraction light source units 4 irradiate a portion of the
interior of the plastic greenhouse H1 with the attraction
light in the operating time zone that is set by the setting
unit 2. The artificial sunlight emitted from the artificial sun-
light source units 3 does not include wavelength compo-
nents of 500 to 600 [nm], and the attraction light emitted
from the attraction light source units 4 has a peak in a
wavelength range of 280 to 700 [nm]. The artificial sun-
light suffices not to include light components for which
the reflectance of leaves of the plants P1 is equal to or
higher than a predetermined value, and the wavelength
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range of the components that are not included is not lim-
ited to 500 to 600 [nm]. The attraction light source units
4 trap the attracted insect pests B1. In the present em-
bodiment, the time zone during which there is no expo-
sure to natural light is regarded as a nighttime zone from
sunset to sunrise, and may include a time zone at dusk
before sunset and a time zone at twilight after sunset,
during each of which the amount of natural light is equal
to or lower than a predetermined value in the case of a
clear sky.

[0032] The setting unit 2 includes an electric switch-
board which distributes and supplies power from a com-
mercial power source to the artificial sunlight source units
3 and the attraction light source units 4, and a time switch
which sets a time to start power supply by the electric
switchboard and a time to stop the power supply and
automatically executes the power supply or stop of the
power supply at the set time. The time switch turns on
the artificial sunlight source units 3 and the attraction light
source units 4 by the power supply, and turns off these
units by the stop of the power supply. Thus, the power
supply start time and the power supply stop time corre-
spond to an operation start time and an operation end
time, respectively, of the artificial sunlight source units 3
and the attraction light source units 4. The time switch
can be configured as a solar time switch which turns on
or off in accordance with a previously stored sunrise or
sunset time. The solar time switch may set, as an oper-
ating time zone, an arbitrary time zone which starts at
the sunset time, within the time zone during which the
interior of the plastic greenhouse H1 is not exposed to
natural light, or may set, as an operating time zone, an
arbitrary time zone which ends at the sunrise time, within
the time zone during which the interior of the plastic
greenhouse H1 is not exposed to natural light. According
to the above settings, the solar time switch may cause
the electric switchboard to start a power supply operation
at the sunset time and to stop the power supply operation
at atime after elapse of a predetermined time period from
the sunset time, or may cause the electric switchboard
to start the power supply operation at a time which is prior
to the sunrise time by a predetermined time period and
to stop the power supply operation at the sunrise time.
A power supply period (an operating period of the artificial
sunlight source units 3 and the attraction light source
units 4) may previously be set at a stage of manufacturing
or may arbitrarily be settable by a user, and is desirably
substantially 2 to 3 hours. Sunrise or sunset time infor-
mation may previously be inputted and stored at manu-
facturing, or may be able to be inputted by a user with
an operation unit provided to the solar time switch. The
amount of sunrise or sunset time information which can
be inputted may be an amount for one day, one week,
one month, or one year.

[0033] The solar time switch may previously store the
calendars of various areas. When current date and time
and an area in which the apparatus is installed are input-
ted with the operation unit, the solar time switch may refer
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to the calendar of the inputted installation area, may rec-
ognize the sunset time of the current date and the sunrise
time of the next day, and may control power supply in
accordance with the sunset time and the sunrise time.
The solar time switch desirably includes a display unit
which can display the above various inputted contents.

[0034] The artificial sunlight source units 3 are used
for general illumination, and the installation number and
the arrangement thereof and the amount of emitted light
and the irradiation range of each artificial sunlight source
unit 3 are set such that the artificial sunlight extends to
the entirety of the interior of the plastic greenhouse H1.
Forexample, the artificial sunlight source units 3 are hung
down from frames at a ceiling within the plastic green-
house H1 and located near the ceiling, are arranged par-
alleltoridges R1, and are provided in a single or a plurality
of lines as appropriate. The artificial sunlight source units
3 irradiate the plants P1 with the artificial sunlight from
above. The amount of emitted light of each artificial sun-
light source unit 3 is, for example, equal to or less than
100 [1x] but is not limited thereto.

[0035] The attraction light source units 4 are used for
local illumination and are located within the plastic green-
house H1 so as to be spaced apart from each other. The
attraction light source units 4 are installed, for example,
on soil within the plastic greenhouse H1 and along the
ridges R1, and are provided in a single or a plurality of
lines as appropriate. The attraction light source units 4
emit the attraction light from near the soil or positions
lateral to the plants P1, to the upper side or lateral side
of the plants P1. The amount of emitted light of each
attraction light source unit 4 is, for example, equal to or
less than 100 [1x] but is not limited thereto. The numbers
and the arrangements of the artificial sunlight source
units 3 and the attraction light source units 4 are not lim-
ited to those shown.

[0036] FIG. 2 shows the configuration of the artificial
sunlight source unit 3. The artificial sunlight source unit
3 includes a straight-tube discharge lamp 31, a stabilizer
32 for stabilizing discharge of the discharge lamp 31, a
cylindrical cover 33 which accommodates the discharge
lamp 31 and the stabilizer 32, and hanging members 34
for hanging the cover 33. The discharge lamp 31 is con-
figured as a white fluorescent lamp, an HID lamp, or the
like, and the cover 33 is configured as a translucent mem-
ber having an optical filter function. The configuration of
the artificial sunlight source unit 3 is not limited to the
above.

[0037] FIG. 3 shows the spectral transmittance of the
cover 33. Here, the maximum value of the spectral trans-
mittance of the cover 33 is set to 100 [%]. The transmit-
tance of the cover 33 is averagely less than 5 [%] with
respect to light having a wavelength of 500 to 600 [nm],
and becomes 0 [%] when being rounded off. In addition,
the transmittance has a peak in a wavelength range of
400to0 500 [nm]. Thus, light transmitted through the cover
33, namely, the artificial sunlight, includes almost no
wavelength components of 500 to 600 [nm], and has a
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peak wavelength in the wavelength range of 400 to 500
[nm]. In the artificial sunlight, when the maximum energy
in all wavelength components is set to 100 [%], the av-
erage energy of the wavelength components of 500 to
600 [nm] is less than 5 [%], and becomes 0 [%] by being
rounded off. The cover 33 is formed by blending a pig-
ment or a dye such as phthalocyanine blue, magenta, or
mineral violet into a base such as glass, acrylic resin, or
polycarbonate, in order to have the above spectral trans-
mission characteristic. The spectral transmittance of the
cover 33 is not limited to the shown characteristic.
[0038] FIGS. 4A and 4B show the configuration of the
attraction light source unit 4. The attraction light source
unit 4 includes a light source unit 41 of the attraction light
and a trap 42 which traps the insect pests B1 attracted
by the attraction light.

[0039] The light source unit41 includes a straight-tube
discharge lamp 43, a stabilizer 44 for stabilizing dis-
charge of the discharge lamp 43, and a support member
45 which supports the discharge lamp 43 and the stabi-
lizer 44, and a cylindrical cover 46 which accommodates
the discharge lamp 43, the stabilizer 44, and the support
member 45 and has translucency.

[0040] The spectral characteristic of the discharge
lamp 43 is adjusted such that emitted light thereof has a
peak wavelength in the wavelength range of 500 to 600
[nm] or a radiation energy sum of the emitted light in the
wavelength range of 500 to 600 [nm] is greater than ra-
diation energy sums thereof in any other wavelength
ranges. The discharge lamp 43 can be configured as a
yellow fluorescent lamp or a sodium lamp. Instead of the
discharge lamp 43, a yellow LED unit may be provided.
[0041] The cover46 may have an optical filter function.
In this case, the above spectral characteristic of the dis-
charge lamp 43 can be achieved by a combination of the
discharge lamp 43 and the cover 46, the cover 46 can
be composed of a yellow color filter, and the discharge
lamp 43 can be configured as a white fluorescent lamp
or a white HID lamp.

[0042] The trap 42 includes an adhesive sheet 47 for
insect trapping, a gutter-like member 48 which is opened
at an upper side thereof and in which the pressure sen-
sitive adhesive sheet 47 is provided. The pressure sen-
sitive adhesive sheet 47 is located near a light emitting
surface of the cover 46. The color of the pressure sensi-
tive adhesive sheet 47 is desirably the same as the color
ofthe attraction light. The gutter-like member 48 supports
the cover 46 via a support member 48a extending upward
from the gutter-like member 48, to locate the cover 46
above the gutter-like member 48. In addition, legs 48b
are mounted to the gutter-like member 48. The configu-
ration of the attraction light source unit 4 is not limited to
the above.

[0043] FIG. 5 shows the spectral relative sensitivity of
the insect pests B1 and the spectral reflectances of the
leaves of the plants P1. The insect pests B1 have suffi-
cient sensitivity with respect to lightin wavelength ranges
other than 600 to 700 [nm], and can be sufficiently sen-
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sitive to the artificial sunlight from the artificial sunlight
source units 3. In addition, the leaves of the plants P1
have a reflectance of 0 with respect to light of a wave-
length of 500 [nm] or lower and light of a wavelength of
600 [nm]or higher, and have a reflectance of substantially
10 [%] with respect to light in the wavelength range of
500 to 600 [nm].

[0044] FIG. 6 shows the procedure of an insect pest
attraction lighting process (hereinafter, referred to as
lighting process) by the setting unit 2, and FIGS. 7A and
7B show a specific example of time charts of the lighting
process in along day period and a short day period. First,
at manufacturing or on the basis of an operation from a
user, an operating time zone is set (S11). When the cur-
rent time reaches an operation start time (Yes at S12),
the artificial sunlight source units 3 are turned on to irra-
diate the entirety of the interior of the plastic greenhouse
H1 with the artificial sunlight (S13), and the attraction
light source units 4 are turned on to locally irradiate the
interior of the plastic greenhouse H 1 with the attraction
light (S 14). For example, the operation start time is set
to a time which is prior to a sunrise time by a predeter-
mined time period, for example, by substantially 2 hours
(see FIG. 7), but may be set to a sunset time. Although
the attraction light is applied to the leaves of the plants
P1, the reflectances of the leaves thereto are substan-
tially 10 [%] and hence the brightness of the attraction
light source units 4 is much higher than that of the leaves.
Therefore, more of the insect pests B1 are attracted to
the attraction light source units 4 having higher bright-
ness. The order of the processes at S 13 and S 14 may
be inverted. The process is in a standby state while the
current time has not reached the operation start time (No
at S12).

[0045] Until the current time reaches an operation end
time (No at S15), the irradiation of the artificial sunlight
and the attraction light is continued. The operation end
time is set to the sunrise time when the operation start
time is the time which is prior to the sunrise time by the
predetermined time period (see FIG. 7), and is set to a
time which is after elapse of a predetermined time period
from the sunset time when the operation start time is the
sunsettime. When the currenttime reaches the operation
end time (Yes at S 15), the process ends. The process
described above is repeated daily. As shown in FIG. 7,
when the operating time zone is prior to sunrise, the op-
erating time zone is earlier in the long day period than in
the short day period.

[0046] In the present embodiment, the irradiation of
the artificial sunlight during nighttime causes the insect
pests B1 to be under an illusion that even during night-
time, it is the morning, daytime, or evening, to increase
the activity of the insects pests B1. The attraction light
attracts the activity-increased insect pests B1, whereby
the activity-increased insect pests B1 can be kept away
from the plants P1. Thus, protection against the insect
pests B1 can positively be provided during nighttime, and
therefore, an effect of protection against insects can be
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improved. In addition, since the artificial sunlight does
not include the light in the wavelength range of 500 to
600 [nm] which is reflected by the plants P1, it is made
difficult for the insect pests B1 to visually recognize the
plants P1, and therefore, the insect pests B1 less fre-
quently stay at the plants P1. As a result, the effect of
protection againstinsects is enhanced further. Moreover,
since the attraction light has a peakin a wavelength range
of 280 to 700 [nm] in which the insect pests B1 have
sensitivity, the insect pests B1 can assuredly be caused
to sense the attraction light, and therefore, can assuredly
be attracted by the attraction light.

[0047] Further, the attraction light includes the light in
the wavelength range which is notincluded in the artificial
sunlight, and the light in the wavelength range is reflected
by the plants P1, but the irradiation range of the artificial
sunlight is the entirety of the interior of the plastic green-
house H1 and the irradiation range of the attraction light
is the portion of the interior of the plastic greenhouse H1.
Thus, even when the insect pests B1 can visually recog-
nize the plants P1 due to the attraction light, the number
of the recognized plants P1 is decreased. Therefore,
damage by the insect pests B1 can be suppressed.
[0048] Further, as the attraction light, the light in the
wavelength range of 500 to 600 [nm], namely, light whose
color is the same as or similar to that of the leaves of the
plants P1, is emitted so as to be more intense than light
of the other wavelengths. Thus, the insect pests B1 mis-
take the attraction light source units 4 for leaves. Due to
this, the effect of attraction to the attraction light is en-
hanced, and therefore, the effect of protection against
insects is enhanced.

[0049] Further, as the artificial sunlight, the light in the
wavelength range of 400 to 500 [nm], namely, light in a
wavelength range in which the sensitivity of the insect
pests B1 is increased, is emitted during nighttime so as
to be more intense than light of the other wavelengths.
Thus, the activity of more of the insect pests B1 is in-
creased during nighttime. Therefore, the number of the
insect pests B1 that are attracted by the attraction light
to move away from the plants P1 can be increased, and
hence the effect of protection against the insect pests B1
is enhanced further.

[0050] Further, general illumination in an ultraviolet
range in which the attraction effect on the insect pests
B1 is increased can be reduced, and thus entry of the
insect pests B1 from the outside of the plastic greenhouse
H1 can be suppressed.

[0051] Further, when the operating time zone of the
artificial sunlight source units 3 and the attraction light
source units 4 is set to a time zone which ends at the
sunrise time, a controlling effect on the insect pests B1
that start to be highly active after sunrise is enhanced.
This is because a time difference between a highly active
time zone of such insect pests B1 and the irradiation time
zone of the artificial sunlight is small as compared to that
for the insect pests B1 that are active during another time
zone. Therefore, it is easy to cause the artificial sunlight
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to be mistaken for natural light.

[0052] Further, when the operating time zone of the
artificial sunlight source units 3 and the attraction light
source units 4 is set to a time zone which starts at the
sunset time, the controlling effect on the insect pests B1
that start to be highly active in evening is enhanced. The
reason is the same as the above.

[0053] Next, lighting systems according to various
modifications of the embodiment described above will be
described.

(First modification)

[0054] FIG. 8 shows the configuration of a lighting sys-
tem 1 according to a first modification. In the present
modification, attraction light source units are hung down
from the frames at the ceiling of the plastic greenhouse
H1. Inthe present modification as well, the attraction light
source units 4 are used for local illumination.

[0055] FIGS. 9A and 9B show the configuration of the
attraction light source unit 4 in the present modification.
The light source unit 41 of the attraction light source unit
4 includes cold cathode lamps 51, light guide plates 52
which guide light emitted from the cold cathode lamps
51, a case 53 which accommodates the cold cathode
lamps 51 and the light guide plates 52 and is opened at
front and back sides thereof, plate-like optical filters 54
which close the openings of the case 53, and a hanging
member 55 for hanging the case 53. The trap 42 of the
attraction light source unit 4 includes transparent pres-
sure sensitive adhesive sheets 56 for insect trapping
which are located so as to cover the front surfaces of the
optical filters 54, and clips 57 each of which is mounted
to the case 53 and sandwiches the transparent pressure
sensitive adhesive sheet 56 together with the optical filter
54 or the case 53 to fix the transparent pressure sensitive
adhesive sheet 56. The light guide plates 52 are located
so as to close the openings of the case 53 from the inside.
A pair of the cold cathode lamp 51 and the light guide
plate 52 is provided for each of the front opening and the
back opening of the case 53. The number of these pairs
is not limited to the above.

[0056] The spectral transmittance of each optical filter
54 is adjusted such that transmitted light has a peak
wavelength in the wavelength range of 500 to 600 [nm]
or a radiation energy sum of the transmitted light in the
wavelength range of 500 to 600 [nm] is greater than ra-
diation energy sums thereof in any other wavelength
ranges. In the present modification as well, the same
effects as those in the embodiment described above can
be obtained.

(Second modification)

[0057] The configuration of alighting system according
to a second modification is the same as the configuration
of the embodiment shown in FIG. 1, and will be described
with reference to FIG. 1 (the same applies to modifica-
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tions described below). The lighting system 1 according
to the present modification differs from that of the em-
bodiment described above, in the operating time zone of
the artificial sunlight source units 3 and the attraction light
source units 4 which is set by the setting unit 2. The set-
ting unit 2 sets, as an operating time zone, the entirety
of the time zone during which the interior of the plastic
greenhouse H1 is not exposed to natural light.

[0058] FIG. 10 shows the procedure of a lighting proc-
ess by the setting unit 2 in the present modification. In
an operating time zone setting process in the lighting
process, the setting unit 2 sets a sunset time as an op-
eration start time (S21) and sets a sunrise time as an
operation end time (S22). Subsequently executed proc-
esses at S23 to S26 are the same as the processes at
S 12 to S 15, respectively, in the lighting process in the
embodiment described above which are shownin FIG. 6.
[0059] FIGS. 11A and 11B show a time chart of the
lighting process and temporal change in insect trapping
efficiency which is caused by execution of the lighting
process. Here, an insect trapping efficiency indicates the
ratio of the number of the insect pests B1 trapped by the
pressure sensitive adhesive sheets 47, to the number of
the insect pests B1 that gather at the plants P1. As shown
in FIG. 11A, the artificial sunlight source units 3 and the
attraction light source units 4 are turned on at the sunset
time, continued to be lit up during nighttime, and are
turned off at the sunrise time.

[0060] As shown in FIG. 11B, the insect trapping effi-
ciency is increased during nighttime during which the ar-
tificial sunlight source units 3 and the attraction light
source units 4 are in operation, and in addition, maintains
anincreased value throughout nighttime. This is because
if the attraction light is emitted during daytime, the attrac-
tion light gets mixed in natural light whose amount is in-
creased, but the artificial sunlight and the attraction light
are effective during nighttime since the amount of natural
light is decreased during nighttime. Thus, an effect of
increasing the activity of the insect pests B1 by the arti-
ficial sunlight and keeping the activity-increased insect
pests B1 away from the plants P1 by the attraction light
is enhanced, and therefore, the insect trapping efficiency
increases. Moreover, the irradiation of the artificial sun-
light and the attraction light which increase the insect
trapping efficiency is continued throughout nighttime,
and thus the increased insect trapping efficiency is main-
tained.

[0061] During daytime, the artificial sunlight source
units 3 and the attraction light source units 4 are not in
operation, but the insect pests B1 are active and can be
trapped by the pressure sensitive adhesive sheets 47 of
the attraction light source units 4. Thus, although the in-
sect trapping efficiency is lower than that during nighttime
which the artificial sunlight source units 3 and the attrac-
tion light source units 4 operate, the insect pests B1 are
trapped.

[0062] FIG. 12 shows an experiment environment for
measuring insect trapping performance by the lighting
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process. The experiment was conducted in a test area
62 obtained by dividing an interior of a glass house (here-
inafter, referred to as house) 6 by a shading screen 61.
In the present experiment, tobacco whiteflies (hereinaf-
ter, referred to as whiteflies) were used as test insect
pests, the whiteflies were caused to parasitize cucum-
bers, and a planter 63 in which the cucumbers were plant-
ed was put as a source of whiteflies near the center of
the test area 62.

[0063] Further, the artificial sunlight source unit 3 was
installed directly above the source and at a position dis-
tant from the source by 40 [cm], and was lit up throughout
nighttime such that the illuminance around the planter 63
by the artificial sunlight source unit 3 was 43.7 [Ix]. In
addition, the attraction light source unit 4 was installed
at a position which is 2 [m] east of the planter 63, and a
yellow adhesive plate 64 for insect trapping was installed
at a position which is 2 [m] west of the planter 63. The
color of the pressure sensitive adhesive sheet 47 (see
FIG. 4) of the attraction light source unit 4 was yellow.
Moreover, in order to suppress increase in the tempera-
ture within the house 6, two fans 65 were installed in the
test area 62 so as to send air from the inside of the house
6 to the outside of the house 6, and ventilation was always
performed by the fans 65.

[0064] After 4 to 5 days, the pressure sensitive adhe-
sive sheet 47 and the yellow adhesive plate 64 were col-
lected, and the numbers of trapped whiteflies were count-
ed. It should be noted that the experiment was conducted
under two conditions, namely, under a first condition
where the attraction light source unit 4 is lit up from 2
a.m. to a sunrise time between 4 and 5 a.m. for substan-
tially 2 to 3 hours, and under a second condition where
the attraction light source unit 4 is lit up throughout night-
time. The experiment under the second condition corre-
sponds to practice of the present modification.

[0065] FIG. 13 shows the result of the experiment. As
shown in FIG. 13, the number of insects trapped by the
pressure sensitive adhesive sheet 47 under the first con-
dition was higher than the number of insects trapped by
the yellow adhesive plate 64, and the number of insects
trapped by the pressure sensitive adhesive sheet 47 un-
der the second condition (the present modification) was
higher than this number of insects trapped and was the
highest.

[0066] In the present modification, due to the all-night
irradiation of the artificial sunlight and the attraction light,
a time zone during which the insect pests B1 can be kept
away from the plants P1 with increased efficiency, is
made the longest, and therefore, a time zone during
which the insect trapping efficiency is increased is also
made the longest. Thus, the number of insects trapped
can be maximized, and the effect of protection against
insects can be improved further.

(Third modification)

[0067] A lighting system 1 according to a third modifi-
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cation differs from that of the embodiment described
above, in the operating time zone of the artificial sunlight
source units 3 and the attraction light source units 4 which
is set by the setting unit 2. In the present modification,
the operating time zone is a time zone which ends at the
sunrise time, within the time zone during which the interior
of the plastic greenhouse H1 is not exposed to natural
light, and is a time zone which is effective for controlling
insect pests that are active in morning (hereinafter, re-
ferred to as insect pests B1’ in the present specification
in order to be differentiated from the insect pests B1 de-
scribed above). The insect pests B1’ are insect pests
which start to be active when the ambient brightness in-
creases after sunrise, are highly active for a certain time
period that does not extend beyond the morning, for ex-
ample, for substantially 3 to 4 hours, and then decrease
the activity. The setting unit 2 causes the insect pests
B1’ to mistake the artificial sunlight for sunrise by irradi-
ation of the artificial sunlight before the sunrise, to make
the insect pests B1’ start to be active earlier than normal.
By so doing, a highly active time zone of the insect pests
B1’ is made earlier than the sunrise. Then, the setting
unit 2 causes the artificial sunlight source units 3 and the
attraction light source units 4 to continuously emit the
artificial sunlight and the attraction light during the active
time zone. The setting unit 2 is configured such that the
highly active time zone of the insect pests B1’ at normal
time can be inputted thereto. The highly active time zone
is regarded as a time zone during which the activity level
of the insect pests B1’ is equal to or higher than a pre-
determined threshold.

[0068] FIG. 14 shows the procedure of a lighting proc-
ess by the setting unit 2 in the present modification. The
setting unit 2 obtains a period from a sunrise time to the
end of a time zone during which the insect pests B1’ are
normally highly active (S31), sets a certain period which
is equal to or longer than the obtained period (S32), and
sets, as an operation start time, a time which is prior to
the sunrise time by substantially the set certain period
(S33). An operation end time may be later than the sun-
rise time by substantially 1 hour. In addition, the setting
unit 2 sets the sunrise time as an operation end time
(S34). Processes at S35 to S38 executed after the proc-
ess at S34 are the same as the processes at S12to S
15, respectively, in the lighting process in the embodi-
ment described above which are shown in FIG. 6.
[0069] FIGS. 15Ato 15C show atime chart of the light-
ing process and change in activity rhythm of the insect
pests B1’ and temporal change in insect trapping effi-
ciency which are caused by the lighting process. As
shown in FIG. 15A, the artificial sunlight source units 3
and the attraction light source units 4 are turned on at
the operation start time before sunrise and turned off at
the sunrise time.

[0070] Here, as shown in FIG. 15B, at normal time (at
non-irradiation of the artificial sunlight and the attraction
light), the insect pests B1’ gradually increase the activity
after the sunrise, and maintain the highly active state for
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a certain period. In addition, after the insect pests B1’
maintain the highly active state, the activity level gradu-
ally decreases to a certain level, and then gently decreas-
es (the activity rhythm at normal time is indicated by a
broken line). When being irradiated with the artificial sun-
light before the sunrise according to the lighting process,
such insect pests B1’ mistake the light irradiation for sun-
rise, and the active time zone of the insect pests B1’ is
made earlier, and the activity rhythm of the insect pests
B1’ are made temporally earlier. Then, the irradiation pe-
riod of the artificial sunlight and the attraction light over-
laps the time zone during which the insect pests B1’ are
highly active.

[0071] Therefore, as shown in FIG. 15C, the insect
trapping efficiency becomes the highest in the early
morning in which the artificial sunlight source units 3 and
the attraction light source units 4 are in operation. The
insect trapping efficiency becomes the second highest
in the daytime in which the artificial sunlight source units
3 and the attraction light source units 4 are not in oper-
ation, and becomes the lowest in the nighttime in which
the artificial sunlight source units 3 and the attraction light
source units 4 are not in operation.

[0072] Inthe present modification, the irradiation of the
artificial sunlight and the attraction light from the prede-
termined time before the sunrise to the sunrise causes
the active time zone of the insect pests B1’ to be made
earlier than normal. Thus, the irradiation period of the
artificial sunlight and the attraction light overlaps the time
zone during which the insect pests B1’ are highly active,
and hence it is possible to trap insects with increased
efficiency. Therefore, with power consumption lower than
that in the second modification described above, the
number of trapped insects which is close to that in the
second modification can be obtained.

(Fourth modification)

[0073] A lighting system 1 according to a fourth mod-
ification differs from that of the embodiment described
above, in the operating time zone of the artificial sunlight
source units 3 and the attraction light source units 4 which
is set by the setting unit 2. In the present modification,
the operating time zone is a time zone which starts at the
sunset time, within the time zone during which the interior
of the plastic greenhouse H1 is not exposed to natural
light, and is a time zone which is effective for controlling
insect pests that are active in evening before sunset
(hereinafter, referred to as insect pests B1" in the present
specification in order to be differentiated from the insect
pests B1and B1’ described above). The insect pests B1"
are insect pests which rapidly increase the level of the
activity when the temperature or the illuminance by nat-
ural light decreases from daytime to nighttime to be less
than a certain value, and then are highly active, decrease
the activity level when the surrounding is darkened due
to sunset, and stop the activity. The setting unit 2 causes
the insect pests B1" to misunderstand that it is before
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sunset, by irradiation of the artificial sunlight after the
sunset, to extend their active time zone, and causes the
artificial sunlight source units 3 and the attraction light
source units 4 to at least continuously emit the artificial
sunlightand the attraction light until a time of an extension
limit. The setting unit 2 is configured such that the exten-
sion limit time for a highly active time zone of the insect
pests B1" at normal time can be inputted thereto. The
highly active time zone is regarded as a time zone during
which the activity level of the insect pests B1" is equal to
or higher than a predetermined threshold.

[0074] FIG. 16 shows the procedure of a lighting proc-
ess by the setting unit 2 in the present modification. The
setting unit 2 sets a sunset time as an operation start
time (S41), and sets, as an operation end time, a time
which is after the inputted extension limit time (S42). The
operation start time may be earlier than the sunset time
by substantially 1 hour. Processes at S43 to S46 execut-
ed after the process at S42 are the same as the processes
at S12 and S 15, respectively, in the lighting process in
the embodiment described above which are shown in
FIG. 6.

[0075] FIGS. 17Ato 17C show a time chart of the light-
ing process and change in activity rhythm of the insect
pests B1" and temporal change in insect trapping effi-
ciency which are caused by the lighting process. As
shown in FIG. 17A, the artificial sunlight source units 3
and the attraction light source units 4 are turned on at
the sunset time and turned off at the operation end time
after sunset.

[0076] Here, as shown in FIG. 17B, at normal time (at
non-irradiation of the artificial sunlight and the attraction
light), the insect pests B1" start to be active at sunrise,
then gently increase the activity, and rapidly increase the
activity substantially 1 hour before the sunset. In addition,
the insect pests B1" gradually decrease the highly active
state after the sunset, and stop the activity during night-
time (the activity rhythm at that time is indicated by a
broken line). When being irradiated with the artificial sun-
light at the sunset according to the lighting process, such
insect pests B1" misunderstand that it is before the sun-
set, and thus the active time zone of the insect pests B1"
is extended. Then, the irradiation time of the artificial sun-
light and the attraction light overlaps the time zone during
which the insect pests B1" are highly active.

[0077] Therefore, as shown in FIG. 17C, the insect
trapping efficiency becomes the highest during a period
after the sunset during which the artificial sunlight source
units 3 and the attraction light source units 4 operate.
The insect trapping efficiency becomes the second high-
est in the daytime in which the artificial sunlight source
units 3 and the attraction light source units 4 are not in
operation, and becomes the lowest in the nighttime in
which the artificial sunlight source units 3 and the attrac-
tion light source units 4 are not in operation.

[0078] Inthe present modification, the irradiation of the
artificial sunlight and the attraction light from the sunset
to the predetermined time after the sunset causes the
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active time zone of the insect pests B1" to be extended
rather than normal. Thus, the irradiation period of the
artificial sunlight and the attraction light overlaps the time
zone during which the insect pests B1" are highly active,
and hence it is possible to trap insects with increased
efficiency. Therefore, with power consumption lower than
that in the second modification described above, the
number of trapped insects which is close to that in the
second modification can be obtained.

[0079] It should be noted that the present invention is
not limited to the configuration of the embodiment de-
scribed above, and various modifications are possible
according to the purposes of use. For example, the field
is not limited to be within the plastic greenhouse H1 and
may be an outdoor rice or vegetable field. In addition,
each artificial sunlight source unit 3 may include a reflec-
tor or the like which absorbs a predetermined wavelength
and reflects the other wavelengths. Further, each light
source body (discharge lamp 31) may be configured such
that wavelength components of the emitted light thereof
are the same as those of the artificial sunlight. In this
case, a blue LED, a blue fluorescent lamp, or the like can
be used as the light source body. Moreover, the artificial
sunlight emitted from the artificial sunlight source units 3
may be set such that a radiation energy sum thereof in
the wavelength range of 400 to 500 [nm] is greater than
radiation energy sums thereof in any other visible light
wavelength ranges.

[0080] Further, the attraction light source units 4 can
also be installed around the plastic greenhouse H1. In
addition, each light source unit 41 may include a reflector
or the like which absorbs light of a predetermined wave-
length range and reflects light in the other wavelength
ranges. Further, the spectral characteristic of each dis-
charge lamp 43 may be adjusted such that the emitted
light thereof is ultraviolet light having a peak wavelength
in a wavelength range of 280 to 380 nm or a radiation
energy sum of the emitted light in the wavelength range
of 280 to 380 nm is greater than radiation energy sums
thereofin any other wavelength ranges. Inthis case, each
discharge lamp 43 can be configured as a fluorescent
lamp which emits ultraviolet light. Instead of each dis-
charge lamp 43, an ultraviolet LED having the above
spectral characteristic may be provided. According to
such a configuration, light in the wavelength range of 280
to 380 nm, namely, ultraviolet light favored by the insect
pests B1, can be emitted so as to be more intense than
light of the other wavelengths. Thus, the effect of attrac-
tion to the attraction light is enhanced, and therefore, the
effect of protection against insects is enhanced.

[0081] Further, each light source unit 41 may be con-
figured to irradiate only the trap 42 with light. In this case,
for example, each discharge lamp 43 is configured as a
white light source such as a white fluorescent lamp or a
white HID lamp, and each trap 42 reflects and emits only
visible light of a wavelength of 500 to 600 [nm] or ultra-
violet light of a wavelength of 280 to 380 [nm].

[0082] Further, each trap 42 may include an electric
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shock lattice, a transparent basin which is located on the
horizontally put cover 46 and contains water, a suction
device which generates airflow near the light emitting sur-
face of the cover 46 to suck in the insect pests B1, or the
like.

DESCRIPTION OF THE REFERENCE CHARACTERS
[0083]

1 insect pest attraction lighting system
2 setting unit

3 artificial sunlight source unit

4 attraction light source unit

B1  diurnal insect pest (insect pest)

H1  plastic greenhouse

P1  plant

Claims

1. Aninsect pest attraction lighting method for irradiat-
ing a field with attraction light for attracting insect
pests to keep the insect pests away from a plant, the
insect pest attraction lighting method comprising:

a setting step of setting, as an operating time
zone, an arbitrary time zone within a time zone
during which the field is not exposed to natural
light; and

a light irradiation step of irradiating an entirety
of the field with artificial sunlight which does not
include wavelength components of 500 to 600
nm, in the operating time zone set by the setting
step, and irradiating a portion of the field with
the attraction light in the operating time zone set
by the setting step while causing the attraction
light to have a peak in a wavelength range of
280 to 700 nm.

2. Theinsect pest attraction lighting method according
to Claim 1, wherein the attraction light has a peak
wavelength in a wavelength range of 500 to 600 nm.

3. Theinsect pest attraction lighting method according
to Claim 1, wherein a radiation energy sum of the
attraction light in a wavelength range of 500 to 600
nm is greater than a radiation energy sum thereof in
another wavelength range.

4. The insect pest attraction lighting method according
to Claim 1, wherein the attraction light has a peak
wavelength in a wavelength range of 280 to 380 nm.

5. Theinsect pest attraction lighting method according
to Claim 1, wherein a radiation energy sum of the
attraction light in a wavelength range of 280 to 380
nm is greater than a radiation energy sum thereof in
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another wavelength range.

The insect pest attraction lighting method according
to Claim 1, wherein the artificial sunlight has a peak
wavelength in a wavelength range of 400 to 500 nm.

The insect pest attraction lighting method according
to Claim 1, wherein a radiation energy sum of the
artificial sunlight in a wavelength range of 400 to 500
nm is greater than a radiation energy sum thereof in
another wavelength range.

The insect pest attraction lighting method according
to Claim 1, wherein the setting sep sets, as an op-
erating time zone, an entirety of the time zone during
which the field is not exposed to natural light.

The insect pest attraction lighting method according
to Claim 1, wherein the setting sep sets, as an op-
erating time zone, an arbitrary time zone which ends
at a sunrise time, within the time zone during which
the field is not exposed to natural light.

The insect pest attraction lighting method according
to Claim 1, wherein the setting sep sets, as an op-
erating time zone, an arbitrary time zone which starts
at a sunset time, within the time zone during which
the field is not exposed to natural light.

An insect pest attraction lighting system which is in-
stalled in a field and emits attraction light for attract-
ing insect pests to keep the insect pests away from
a plant, the insect pest attraction lighting system
comprising:

a setting unit which sets, as an operating time
zone, an arbitrary time zone within a time zone
during which the field is not exposed to natural
light;

an artificial sunlight source unit which irradiates
an entirety of the field with artificial sunlight
which does not include wavelength components
of 500 to 600 nm, in the operating time zone set
by the setting unit; and

an attraction light source unit which irradiates a
portion of the field with the attraction light in the
operating time zone set by the setting unit while
causing the attraction light to have a peak in a
wavelength range of 280 to 700 nm.

The insect pest attraction lighting system according
to Claim 11, wherein the attraction light has a peak
wavelength in a wavelength range of 500 to 600 nm.

The insect pest attraction lighting system according
to Claim 11, wherein a radiation energy sum of the
attraction light in a wavelength range of 500 to 600
nm is greater than a radiation energy sum thereof in
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20
another wavelength range.

The insect pest attraction lighting system according
to Claim 11, wherein the attraction light has a peak
wavelength in a wavelength range of 280 to 380 nm.

The insect pest attraction lighting system according
to Claim 11, wherein a radiation energy sum of the
attraction light in a wavelength range of 280 to 380
nm is greater than a radiation energy sum thereof in
another wavelength range.

The insect pest attraction lighting system according
to Claim 11, wherein the artificial sunlight has a peak
wavelength in a wavelength range of 400 to 500 nm.

The insect pest attraction lighting system according
to Claim 11, wherein a radiation energy sum of the
artificial sunlight in a wavelength range of 400 to 500
nm is greater than a radiation energy sum thereof in
another wavelength range.

The insect pest attraction lighting system according
to Claim 11, wherein the setting unit sets, as an op-
erating time zone, an entirety of the time zone during
which the field is not exposed to natural light.

The insect pest attraction lighting system according
to Claim 11, wherein the setting unit sets, as an op-
erating time zone, an arbitrary time zone which ends
at a sunrise time, within the time zone during which
the field is not exposed to natural light.

The insect pest attraction lighting system according
to Claim 11, wherein the setting unit sets, as an op-
erating time zone, an arbitrary time zone which starts
at a sunset time, within the time zone during which
the field is not exposed to natural light.
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FIG. 15A <ARTIFICIAL SUNLIGHT SOURCE UNITS AND ATTRACTION LIGHT SOURCE UNITS>
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FIG. 16
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FIG. 17A < ARTIFICIAL SUNLIGHT SOURCE UNITS AND ATTRACTION LIGHT SOURCE UNITS>

TURNED ON  =-xeccesemmsamsammeemeeaamemmeemmemmemm e meesmmnmnsseammamsennenee

TURNED OFF

NESSANa

0 NIGHT 67 12 Mg ’I‘N|GHT24
SUNRISE TIME SUNSET TIME OPERATION
END TIME
FIG. 17B
ACTIVITY
RHYTHM - NORMAL TIME
e TIME OF IRRADIATION WITH
ARTIFICIAL SUNLIGHT S
SN S — NSNS
NIGHT 6’? 12 ’[‘18 NIGHT 24
SUNRISE TIME SUNSET TIME
FIG. 17C
INSECT
TRAPPING HIGH
EFFICIENCY
MIDDLE
LOW
NN SOSSSY
NIGHT 6 12 18 NIGHT 24
SUNRISE TIME SUNSET TIME

25



EP 2 471 358 A1

International application No.

PCT/JP2010/064502

INTERNATIONAL SEARCH REPORT

A. CLASSIFICATION OF SUBJECT MATTER
A01MI1/04(2006.01)1

According to International Patent Classification (IPC) or to both national classification and IPC

B. FIELDS SEARCHED

Minimum documentation searched (classification system followed by classification symbols)

AQ1IM1/00-99/00

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched
Jitsuyo Shinan Koho 1922-1996 Jitsuyo Shinan Toroku Koho 1996-2010
Kokai Jitsuyo Shinan Koho 1971-2010 Toroku Jitsuyo Shinan Koho 1994-2010

Electronic data base consulted during the international search (name of data base and, where practicable, search terms used)

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category* Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.
A JP 2005-151868 A (Matsushita Electric Works, 1-20
Ltd.),
16 June 2005 (16.06.2005),
entire text; all drawings
(Family: none)
A JP 2007-143429 A (Matsushita Electric Works, 1-20
Ltd.),
14 June 2007 (14.06.2007),
entire text; all drawings
(Family: none)
A JP 2004-81100 A (Matsushita Electric Works, 1-20
Ltd.),
18 March 2004 (18.03.2004),
entire text; all drawings
& FR 2844097 Al

|:| Further documents are listed in the continuation of Box C. D See patent family annex.

* Special categories of cited documents: “T”  later document published after the international filing date or priority
“A”  document defining the general state of the art which is not considered date and not in conflict with the application but cited to understand
to be of particular relevance the principle or theory underlying the invention
“E” earlier application or patent but published on or after the international “X”  document of particular relevance; the claimed invention cannot be
filing date considered novel or cannot be considered to involve an inventive
“L”  document which may throw doubts on priority claim(s) or which is step when the document is taken alone
citeq to establish the Publicanon date of another citation or other “Y”  document of particular relevance; the claimed invention cannot be
special reason (as specified) considered to involve an inventive step when the document is
“0”  document referring to an oral disclosure, use, exhibition or other means combined with one or more other such documents, such combination
“P”  document published prior to the international filing date but later than being obvious to a person skilled in the art
the priority date claimed “&”  document member of the same patent family

Date of the actual completion of the international search

04 November, 2010 (04.11.10)

Date of mailing of the international search report

16 November, 2010 (16.11.10)

Name and mailing address of the ISA/
Japanese Patent Office

Facsimile No.

Authorized officer

Telephone No.

Form PCT/ISA/210 (second sheet) (July 2009)

26




EP 2 471 358 A1
REFERENCES CITED IN THE DESCRIPTION
This list of references cited by the applicant is for the reader’s convenience only. It does not form part of the European
patent document. Even though great care has been taken in compiling the references, errors or omissions cannot be
excluded and the EPO disclaims all liability in this regard.

Patent documents cited in the description

* JP 2004081100 A [0006]  JP 2005151868 A [0006]

27



	bibliography
	description
	claims
	drawings
	search report

